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Abstract

The volatile compounds produced from the browning reaction of 0.5M DL-alanine and 0.5M D
-glucose mixture using propylene glycol as a reaction medium were analysed by gas chromato-
graphy and gas chromatography-mass spectrometry and effects of temperature(100°C, 120°C,
140°C) and time(20min, Zhours) on the formation of volatile compounds were investigated.
Browning reaction were rapidly increased as the reaction temperature and time increased. From
methylene chloride extracts, twenty six compounds, including 7 alkyl pyrazines, 4 pyrroles, 3
furans, 1 furanone and 11 miscellaneous compounds were identified. The relative amounts of
pyrazines, pyrroles and furans were markedly increased as reaction temperature and time
increased. The results showed that caramel-like and burnt sugar-like aroma produced by alanine
-glucose reaction must be mainly comprised of nitrogeneous heterocyclic such as pyrazines,
pyrroles and oxygen heterocyclic compounds such as 2-hydroxy-3-methyl-2-cyclopenten-1-one

and 2,5-dimethyl-4-hydroxy-3(2H)-furanone.
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Fig. 1. Changes of absorbance during browning
reaction of alanine with glucose in propylene glycol
solution,
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Fig. 2. Gas chromatogram of methylene chioride
extroct obtained from the reaction mixture of glucose
with alanine ot 100C for 20 min in propylene glycol
solution,
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Table 1. Compounds identified” from the reaction mixtures of glucose with alanine for 20 min in

propylene glycol solution

Peak

No. Compounds 100°C 120°C 140°C
b C
1 Acetaldehyde PGA 825 767 702
2 Acetaldehyde PGA - - 7 8
3 Propionaldehyde PGA 7d 2 -
4 Butyraldehyde PGA t - -
5 Butyraldehyde PGA t - -
6 2,5-Dimethyl pyrazine t 13 56
7 2,6-Dimethyl pyrazine - 4 23
8 2-Ethyl-6-methyl pyrazine t 6 9
9 2-Ethyl-S-methyl pyrazine - 4 7
10 2,3,5-Trimethyl pyrazine 4 54 63
11 2-Ethyt-3,6-dimethy! pyrazine + - 63 109
3-Ethyi-2,5-dimethy! pyrazine
12 2-Ethyl-3,5-dimethy! pyrazine - 3 7
13 2-Acethy! furan 4 5 7
14 Propylene glycol mono acetate 211 42 4
15 Propylene giycol monoacetate 4 16 21
16 Propylene glycol monopropionate 4 27 17
17 2-Acethyl-1-ethy!l pyrrole - 7 3
18 Furfury! aicoho! 85 106 7
19 2-Acethy!-1-methyl pyrrole 85 49 14
20 Propylene glycol monopropionate 215 114 298
21 5-Methy! furfuryi alcohol 346 103 257
22 2-Hydrixy-3-methyi-2-cyclopenten-1-one 5 20 63
23 2-Acethy! pyrrole 4 40 111
24 2,5-Dimethyl-4-hydroxy-3(2H)-furanone 18 i1 25
25 m-Cresot 5 7 3
26 2-Formyl-5-methyi pyrrole 5 13 4
a: Each compound wos identitied by comparison of mass spectrum and retention time with that of authentic standord
b: Propylene glycol acetal
¢: Peak ores of each compoundX100/peak arec of infernal standard In-hexadecone, 100ua/CH,Cly Tml)
d- Trace
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Fig. 3. Gas chromotogram of methylene chloride
extract obtained from the reaction mixture of glucose
with alanine ot 100°C for 2 hours in propylene glycol
solution,

Table 2. Compounds identified® from the reaction
propylene glyco! solution
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pyrrole § % 2-hydroxy-3-methyl-2-cyclopenten
-1-one & FAl A o] AAAL-F P42 F7H5t
9 o1} 2, 5-dimethyl-4-hydroxy-3(2H) -furanone
& pyrazine 11} pyrrole Fol ulslA & F7HEe] A2
Bolgith, 7 L£XollA 24T WA RS B el E H4
257} %848 pyrazine, pyrrole ¥ furan g2
P4 ero] Zrhsled o] 120C E& 140CoHA 208 W&
A 2k 100Col 4 2417 WA R-gol 7t ol Bol A4
Aok,

o] 4re] A+E Mo} alanine 7 glucose 7 HH&-A] 43
A5l 4% shebd g W A% 'hd A (burnt sugar
-like)® 2-hydroxy-3-methyl-2-cyclopenten

mixtures of glucose with olanine for 2 hours in

Z‘fk Compounds 100°C 120°C 140°C
1 Acetaldehyde PGAP 479° 557 361
2 Acetaldehyde PGA 69 440 -
3 Propionaldehyde PGA td 17 -
4 Butyratdehyde PGA 7 - -
5 Butyraldehyde PGA 8 26 -
6 2,5-Dimethyl pyrazine 434 901 994
7 2,6-Dimethyl pyrazine 180 370 839
8 2-Ethyl-6-methy! pyrazine 80 154 325
9 2-Ethyl-5-methyl pyrazine 58 110 271
10 2,3,5-Trimethy! pyrazine 214 372 421
1" 2-Ethy!-3,6-dimethy| pyrazine + 1159 2093 3512

3-Ethyi-2,5-dimethyl pyrazine
12 2-Ethyi-3,5-dimethy! pyrazine 76 145 350
13 2-Acethytfuran ! 138 263
14 Propylene glycol mong acetate 176 313 848
15 Propylene glycol mono acetate 95 199 400
16 Propylene glycol monopropionate 195 330 673
17 2-Acethyl-i-ethy! pyrrole 48 81 160
18 Furfury! alcohol 103 148 160
19 2-Acethyl-1-methyl pyrrole 53 37 37

20 Propyiene glycol mono propionate 190 203 1655

21 2-Methyl furfuryl alcohot 361 604 1453

22 2-Hydroxy-3-methyl-2-cyclopenten-1-one 108 128 392

23 2-Acethyl pyrrole 279 376 369
24 2,5-Dimethyl-4-hydroxy-3(2H)-furanone 32 56 92
25 m-Cresol 41 47 65

26 - 2-Formyl-5-methy! pyrrole

60 84 118

: Each compound was identified by comparison of mass spectrum ond retention time with that of authentic standard

a
b: Propylene glycol acetal
c: Peak area of each compoundX100/peck area of

d: Trace
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Propylene glycol £=iAlol4 0.5M DL-alanine
(a-amino-propionic acid) % 0.5M D-glucose &
100C, 120C o 140°Col 4 77t 204, 24128 WHSAIA
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